Developmental expression of BPAG1-n: insights into the spastic ataxia and gross neurologic degeneration in dystonia musculorum mice.
Ablation of the BPAG1 gene results in the dystonia musculorum mouse, exhibiting rapid spinal nerve degeneration, dystonic movements, and severe ataxia. By defining the developmental and tissue-specific expression of the neuronal form of BPAG1 (BPAG1-n) and by comparing the corresponding pathology in BPAG1 null mice, we seek here to understand how absence of BPAG1 results in this devastating phenotype in mice and in potentially related human neurological disorders. Throughout normal development, BPAG1-n was expressed in a variety of sensory and autonomic neuronal structures, but was absent or reduced in areas such as basal ganglia that are often affected in dystonias and ataxias. Interestingly, BPAG1-n was also expressed broadly in embryonic motor neurons, but expression declined dramatically after birth. Despite these complex developmental patterns, BPAG1-/- pathology was restricted largely to postnatal development. Moreover, gross neuronal degeneration was restricted to only a few regions where BPAG1-n was found, including dorsal root ganglion neurons and a small subset of motor neurons. Most notably, while skeletal muscle was normal, appearance of severe dystonic ataxia correlated with postnatal degeneration of muscle spindles. Collectively, our findings suggest a mechanism for the BPAG1 null phenotype and indicate that different neurons respond differently to the absence of BPAG1-n, a cytoskeletal linker protein.